Introduction {#S0001}
============

Drug-induced lupus erythematosus (DI-LE) is diagnosed when clinical and immunopathological symptoms are similar to idiopathic lupus in patients with no prior history of lupus and are related to drugs \[[@CIT0001]\]. A characteristic feature of the DI-LE is the resolution of symptoms after discontinuation of the offending drug and relapse after re-exposure. Similar to idiopathic lupus, DI-LE can be divided into systemic (DI-SLE), subacute cutaneous (DI-SCLE) and discoid lupus erythematosus (DI-DLE). It is estimated that the incidence of drug-induced LE represents about 10% of cases identified as LE. The list of drugs provoking LE includes over 80 different chemical compounds \[[@CIT0001]\].

The first case of drug-induced SLE was described in 1945 \[[@CIT0002]\]. The triggering factor was sulfadiazine administered in the treatment of arterial hypertension. Since that time, there have been many reported cases of patients with drug-induced LE. Amongst the most commonly known drugs that provoke DI-SLE are hydralazine, procainamide, quinidine, isoniazid and recently reported tumor necrosis factor-antagonists \[[@CIT0001]\].

The pathomechanism of DI-LE still remains unclear. There is evidence that some genetic factors such as antigens HLA DR: HLA DR2, HLA DR3, HLA DR4 type are associated with DI-LE and also the speed of the reaction of acetylation, which is a feature determined genetically. The slow acetylators are observed to have an increase in the production of autoantibodies and more frequent development of DI-LE \[[@CIT0003]\]. It is also suggested that the drug or its metabolites may bind to proteins that become foreign and then initiate an immune response against hapten or autoantigens by molecular mimicry \[[@CIT0004]\]. Other authors consider that the metabolites of drugs can cause apoptosis in the way of a non-immune-mediated process of direct cytotoxicity. It is also hypothesized that function of T-cells is altered by hypomethylation of DNA, making the T-cell autoreactive and promoting their activation \[[@CIT0003]\].

Drug-induced subacute cutaneous lupus (DI-SCLE) was described for the first time by Reed *et al*. in 1985. The authors reported 5 patients without previous symptoms of lupus erythematosus, in which the clinical, histopathological and immunological (anti-Ro/SS-A, anti-La/SS-B) symptoms typical of the SCLE developed after starting hydrochlorothiazide \[[@CIT0005]\]. Subsequently, a variety of drugs, including terbinafine, were reported to be responsible for DI-SCLE. Terbinafine being an oral allylamine antifungal drug is widely used by dermatologists because of a large spectrum of action for dermatophytes. On the other hand, this drug may be responsible for a variety of commonly observed skin side effects, i.e. nonspecific skin rash, urticaria, papulopustular eruptions, hyperpigmentations as well as more severe disorders like erythema multiforme, Stevens-Johnson syndrome, toxic epidermal necrolysis, acute generalized exanthematous pustulosis and SCLE \[[@CIT0006]\].

The first case of terbinafine-induced SCLE without a history of SLE was described in 1998 \[[@CIT0007]\]. Since that time another 31 cases have been published, representing 26% of all cases of DI-SCLE \[[@CIT0006], [@CIT0008]--[@CIT0010]\]. The pathomechanism of terbinafine-induced SCLE has not been understood so far. However, it is postulated that terbinafine with its lipophilic and keratophilic properties may change the configuration of nuclear antigens and induce antinuclear antibodies (ANA) formation \[[@CIT0011]\]. Terbinafine may also be involved in enhancing the cytotoxic reaction dependent on anti-Ro antibodies and keratinocyte damage typical of SCLE \[[@CIT0012]\].

In this article we report two women with a many years' history of SLE who developed SCLE after administering terbinafine.

Case reports {#S0002}
============

Case 1 {#S20003}
------

A 43-year-old patient developed SLE at the age of 24. The symptoms of the disease included central nervous system involvement (paranoid schizophrenia), kidney involvement, Raynaud\'s phenomenon, arthralgia, vascular lesions on the fingertips of the hands and feet, and pancytopenia. The indirect immunofluorescence study revealed antinuclear antibodies in a titer of 1: 640, Ro + /SS-A, La + /SS-B. During the course of the disease the patient occasionally presented butterfly rash on the face. SLE was controlled with methylprednisolone, 4 mg daily. When admitted to the Department of Dermatology, the patient presented annular skin lesions resembling SCLE, located mainly on the upper part of the body ([Figure 1](#F0001){ref-type="fig"}). Skin lesions occurred after 8 weeks of introducing terbinafine at a dose of 250 mg daily due to onychomycosis of the toe nails. Indirect immunofluorescence (IIF) revealed antinuclear antibodies in a titer of 1: 40, Ro/SS-A. Additional studies demonstrated no increase in severity of SLE symptoms. Terbinafine was discontinued. The treatment of methylprednisolone of 4 mg daily was continued and accompanied by topical furoate mometasone leading to lesions improvement within 3 weeks.

![Annular lesions with central regression and little scaling on the edge of the lesion located on the trunk (patient 1)](PDIA-30-21272-g001){#F0001}

Case 2 {#S20004}
------

A 53-year-old patient developed SLE at the age of 37 presenting severe arthralgia, myalgia, and Raynaud\'s phenomenon, butter-fly erythema on the face and erythema on the dorsum of her hands, leukopenia, and hypersensitivity to UV. Indirect immunofluorescence disclosed ANA in a titer of 1: 1280, characterized by Ro/SS-A and La/SS-B types. For several years the disease was under control while she was taking only methylprednisolone at a dose of 12 mg daily. The patient was admitted to the Department of Dermatology because of severe erythematous lesions forming annular arrangement located on the trunk and the upper and lower limbs ([Figures 2A](#F0002){ref-type="fig"}--[B](#F0002){ref-type="fig"}), typical for SCLE. Skin lesions occurred after 3 weeks of administering terbinafine at a dose of 250 mg daily due to nail tinea. During hospitalization additional studies found no exacerbation of SLE symptoms. In a study of the IIF antinuclear antibodies in a titer of 1: 40 was detected, Ro/SS-A. Terbinafine was discontinued 3 days before admission. Because of severity of skin lesions the dose of methylprednisolone was increased to 24 mg daily and 1% hydrocortisone ointment was added. After 2 weeks the skin lesions significantly improved and methylprednisolone was reduced. Skin lesions cleared within the next 2 weeks on topical corticosteroids.

![**A--B**. Extensive erythematous well-demarcated plaques located on the trunk and the upper and lower extremities (patient 2)](PDIA-30-21272-g002){#F0002}

Discussion {#S0005}
==========

In this article two new cases of terbinafine-induced SCLE in patients with a history of many years' SLE are reported. So far, only 5 such cases have been described in the English language literature ([Table 1](#T0001){ref-type="table"}). The average age of patients with SLE and terbinafine-induced SCLE was 48 years (range: 39--59 years) \[[@CIT0013]--[@CIT0015]\]. The age of both our patients fitted the previously described range, being 43 and 53 years respectively. In previously published cases skin lesions developed in 1 to 8 weeks after terbinafine had been introduced. All of them presented disseminated eruptions located on the trunk and upper and lower extremities \[[@CIT0013]--[@CIT0015]\]. Our patients presented similar clinical features which developed 3 and 8 weeks after receiving terbinafine.

###### 

Characteristics of cases with SLE who developed terbinafine-induced SCLE

  Authors                             Gender/ age   Duration of SLE \[years\]   Time of skin development after terbinafine introduction \[weeks\]   Skin lesion resolution time \[weeks\]   Serology                   Treatment of SLE           Treatment of terbinafine-induced SCLE
  ----------------------------------- ------------- --------------------------- ------------------------------------------------------------------- --------------------------------------- -------------------------- -------------------------- ----------------------------------------------
  Cetkovska *et al*. \[[@CIT0014]\]   F/39          10                          1                                                                   Few                                     Ro/SS-A, La/SS-B,ds-DNA    MP 8 mg/day, A 50 mg/day   MP 64--100 mg/day CyA 4 mg/kg/day MM 2 g/day
  Callen *et al*. \[[@CIT0013]\]      M/51          10                          8                                                                   6                                       Ro/SS-A, La/SS-B, ds-DNA   P 20 mg/day                D 50 mg
  Callen *et al*. \[[@CIT0013]\]      M/50          22                          4                                                                   8                                       Ro/SS-A, La/SS-B, ds-DNA   A                          P 40 mg
  Callen *et al*. \[[@CIT0013]\]      F/41          3                           4                                                                   8                                       Ro/SS-A, La/SS-B           HCl                        P, HCl, topical clobetasol
  Holmes *et al*. \[[@CIT0015]\]      F/59          1                           4                                                                   3                                       Ro/SS-A, ds-DNA            None                       P 30 mg/day, topical steroids
  Reported case                       F/43          19                          8                                                                   2                                       Ro/SS-A, La/SS-B           MP 4 mg/day                Topical mometasone
  Reported case                       F/53          16                          3                                                                   2                                       Ro/SS-A, La/SS-B           MP 12 mg/day               Topical hydrocortisone

F -- female, M -- male, MP -- methylprednisolone, P -- prednisone, A -- azathioprine, CyA -- cyclosporine A, MM -- mycophenolate mofetil, D -- dapson, HCl -- hydroxychloroquine

The DI-SCLE does not differ from the idiopathic SCLE in the clinical, pathological, immunological and laboratory abnormalities, but differs from DI-SLE. Drug-induced SLE is characterized by fever, arthritis and serositis, renal changes, neurological symptoms or pancytopenia, whereas skin symptoms are observed only in one third of DI-SLE patients, the most common are purpura or urticarial vasculitis \[[@CIT0001]\]. Our patients fulfilled none of the above-mentioned symptoms, what rather supports the diagnosis of DI-SCLE, and not DI-SLE in them. Similarly to our patients, cases described previously did not show these symptoms either \[[@CIT0013]--[@CIT0015]\]. Moreover, in contrast to DI-SLE, DI-SCLE patients often develop skin lesions located on lower limbs, which is probably a systemic effect of the offending drug \[[@CIT0010]\]. This was observed in previously and both presently published cases \[[@CIT0013]--[@CIT0015]\].

The immunologic profile of published cases is comparable to that of our patients \[[@CIT0013]--[@CIT0015]\]. All of them had Ro/SS-A and La/SS-B antibodies before SCLE developed and persisted despite skin eruptions had cleared. Although anti-histone antibodies serve as a marker for drug-induced LE they are detectable only in about 30% \[[@CIT0010]\]. Anti-histone antibodies were observed in only 1 out of 5 published cases with SLE and coexisting terbinafine-induced SCLE \[[@CIT0013]--[@CIT0015]\].

Interestingly, all published cases were taking only maintenance treatment for SLE at the time they were administered terbinafine \[[@CIT0013]--[@CIT0015]\]. Despite the fact that in none of them SLE symptoms exacerbated, all received systemic treatment (prednisone, disulone, mycophenolate mofetil, cyclosporine A), which is not indifferent to patients with SLE who have a long-lasting history of immunosuppressive therapy and usually many associated complications \[[@CIT0016]\]. Our patients achieved remission of skin lesions within a few weeks as a result of topical corticosteroids treatment. In general, according to the literature, the majority of cases of DI-SCLE (not related to the SLE) either resolved spontaneously with no treatment or the treatment had no effect on the rate of DI-SCLE resolution and this lasted 6 weeks on average \[[@CIT0010]\]. Therefore, we propose topical corticosteroids as a first-line therapy to avoid side effects related to systemic immunosuppressants in such cases.

The systemic review of the literature and our experience on terbinafine-induced SCLE developing in patients with SLE allows to create the following description for this special subset: a) terbinafine-induced SCLE usually develop in 1--8 weeks after terbinafine introduction, b) skin lesions are usually severe, disseminated including lower extremities, c) patients present Ro/SS-A, La/SS-B antibodies, but anti-histone antibodies are rarely observed, d) exacerbation of SLE symptoms is not observed, e) eruptions clear within 2--8 weeks, f) withdrawal of terbinafine and topical corticosteroids should be considered as a first-line therapy in these cases, g) terbinafine should be contraindicated in patients suffering from SLE. We hope that above-mentioned characteristics will be helpful in managing of cases with terbinafine-induced SCLE developed in patients with SLE.
